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We, Dunlop Rubber Company Limited, 
a British Company, of 1 Albany Street. 
London, N.W.I, do hereby declare the 
invention, for which we pray that a patent 
5 may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement 

This invention relates to methods and 
10 apparatus for the production of pneumatic 
tyres. 

In the conventional process for the pro- 
duction of pneumatic tyres, a cylindrical 
former is employed, sheets of rubber and 

15 rubberised fabric being wrapped around the 
former in superimposed relationship to one 
another. A pair of inextensible bead wires 
is placed with the wires in axially spaced 
relationship on the fabric, and the edge 

20 portions of the fabric are turned around 
their respective bead wires towards and on 
to the central portion of the fabric to produce 
a tyre carcass in cylindrical form. An un- 
vulcanized rubber tread and sidewalls are 

25 then applied to the carcass and the assembly 
is removed from the former for subsequent 
shaping to toroidal form and vulcanization 
in a mould. The operations described above 
are all carried out partially manually and 

30 partially with some mechanical assistance 
under close supervision by an operator. 

The present invention provides a method 
and apparatus for building pneumatic tyre 
carcasses, which enable operations of the 

35 type described above to be carried out with 
a reduced amount of manual effort and 
supervision, anr* with a reduced risk of 
faulty construction resulting from human 
error. 

40 According to the invention, a method of 
building a pneumatic tyre from rubber or 
rubberised fabric sheet material comprises 
laying one end portion of a continuous 
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sheet of the materia! op. a pair of supporting 
members positioned end to end so that one 45 
edge of the first of said members is parallel 
with and closely adjacent to an edge o? the 
second of said members, severing the 
material between said edges to leave a 
severed sheet of said materia! on the Srii 50 
member and to leave r.n end portion of tne 
remainder of said continuous sheet support- 
ed on said second member, pressing said 
severed sheet into contact with the surface 
of a rotatable former or the surface of a 55 
partly-built tyre carried on the former, and 
wrapping the severed sheet around the 
former and transferring the sheet thereto by 
rotating the former and simultaneously 
moving a surface of the first supporting 60 
member in a direction substantially tangen- 
tial to the former surface. 

According to the invention also, apparatus 
for building a pneumatic tyre from rubber 
or rubberised fabric sheet material compris- 65- 
ing a rotatable former having a tyre building 
surface, means for supplying a continuous 
length of said sheet maierial, a pair of 
supporting members each having a material 
supporting surface for a sheet of material 70 
and which are each independently movable, 
in turn, tangent iaiiy with respect to the 
former to transfer to the former a sheet of 
material from the means for supplying said 
material, the tyre building surface and the 75 
supporting surface of a supporting member 
forming a nip therebetween during said 
tangential movement of the member, and 
means for severing a sheet of material 
carried on a supporting member from said 80 
continuous length. 

Preferably, the movable supporting 
members comprise at leas- two segmental 
portions of a cylinder, said cylindrical 
portions being rotable, in turn, about a 85 
common axis which is parallel to the axis 
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of rotation of ihc former. For use with 
sheets of bias-cut tyre-building fabric, the 
material supporting surfaces of the support- 
ing members are, when developed prefer- 
5 ably in the form of parallelograms each 
having the size and shape of the severed 
sheets of bias-cut material with which the 
apparatus is to be used. 

In an alternative form of the apparatus 

30 in accordance with the invention, the sup- 
porting members are in the form of flat 
boards, the boards being movable, in turn, 
to transfer to the former severed sheets of 
material from the means for supplying said 

;15 material. 

Preferably, the boards have material 
supporting surfaces which are in the form 
of parallelograms, each surface having the 
size and shape of the severed sheets of 

•20 bias-cut material with which the apparatus 
is to be used. 

In one form of apparatus according to the 
invention means is provided for. moving a 
former into a position adjacent one of said 

25 supporting members, and for removing said 
former from said position. 

According to another aspect of the 
invention, in a processing line for building 
pneumatic tyre carcasses, apparatus is 

30 provided for moving a former from one 
station to another of a plurality of succeed- 
ing stations, apparatus as defined above 
being provided in at least one of the 
stations for applying a ply or plies of rubber 

35 or rubberised fabric sheet material to the 
former or to a partly-built tyre carcass 
supported on the former. 

The invention also includes a pneumatic 
tyre manufactured by the apparatus and 

40 method defined above. 

Two embodiments of the invention, will 
now be described, by way of example, with 
reference to the accompanying drawings in 
which : — 

-a5 Figure l is an isometric view of apparatus 
fornrnns one embodiment of the invention, 
the main features of the apparatus only 
being shown for clarity, 

Figures 2, 3 and 4 are cross-sectional 

;50 views on line MI-IT in Figure I of part of 
the apparatus shown in Figure 1, showing 
different stages in the use of apparatus. 

Figure 5 is a view in the direction of 
arrow " V ' in Figure 4 of a means for 

55 cutting a sheet of rubberised fabric sheet 
matenal carried on the apparatus showing 
the cutting means during a cutting stroke, 
Fiaure 6 is a cross-sectional view on line 
MV-IV in Figure 5 of the cutting means, 

60 Figure 7 is an isometric view of a pro- 
cessing line for building pneumatic tyre 
carcasses incorporating apparatus as shown 
in Figures 1 to 6, and 

Figures 8 to 10 show perspective views 

65 o ; a-^parau-s forming a second embodiment 



in the invention, the views illustrating 
separate stages in the use of the apparatus. 

In a hrst embodiment of the invention as 
shown in Figures 1 to 6 inclusive, a 
cylindrical tyre-building former I of the 70 
form described in the Specification of our 
co-pending U.K. Patent Application No. 
13813/57 ^(Serial No. 834,513) and having 
a tyre building surface is detachably and 
rotatably mounted by extensions 2 of its 75 
driving shaft within bearings 3 which are 
U-shaped in cross-section for receiving the 
extensions of the shaft. The bearings are 
provided at the free ends of arms 4, which 
are secured at their other ends to a shaft 80 
5 rotatably mounted in bearings in a 
machine frame 18. The former is movable 
about the axis of the shaft 5 by pneumatic 
piston and cylinder assemblies (not shown) 
which are mounted on the machine frame 85 
and drivably connected to the arms 4. 

The central portion of the former is 
reached slightly relative to the ends thereof 
to accommodate a layer of rubber sheet 
forming the inner lining of a tyre carcass 90 
to be built on the former. The diameter 
of the former is such that w'hen a sheet 
of inner lining material is in position 
thereon, its outer circumference is slightly 
greater than the lengths of the side edges 95 
of the plies of bias-cut fabric which are 
applied to the former. 

A stock-roll 6 is rotatably mounted upon 
a supporting framework 7 so that the axes 
of rotation of the stock-roll and the former 100 
are parallel. A continuous length 8 of bias- 
cut rubberised fabric material interleaved 
with material 9 is carried upon the stock- 
roll, a take-up . roll 10 being rotatably 
mounted upon the framework for the lining 105 
material. 

Between the stock-roll and the former, 
a ply transfer device 11 is positioned. The 
ply transfer device comprises a pair of 
supporting members 12 and 13 comprising, 110 
respectively, two segmental portions 14 and 
15 of a hollow metal cylinder, each seg- 
mental portion being provided at each of 
its ends with a segmental end plate 16, the 
end plates being provided at their apexes 115 
with bearings by which the members 12 
and 13 are independently rotatably mount- 
ed about a common axis upon a shaft 17. 
The radially extending edges \6o of each 
side plate 16 are each recessed at their 120 
radially outer ends, and the leading and 
trailing edses of the segmental portions 14 
and 15 lie~flush with the recessed portions 
of the edges 16«. The edges form 
stop means which, upon movement of the 125 
supporting members together, come into 
contact, reaving a gap 16/> between the 
segmental portions 14 and 15 to allow 
cutting means (to be described) to be 
positioned within and moved along the slot iW 



io effect a culling stroke. The shaft 17 
is held in a fixed position ai iis ends to two 
vertical members 1 8a of the machine frame 
18 with the axis of rotation of the mem- 
5 bers 12 and 13 lying parallel to the axis of 
rotation of the former. 

The segmental portions are shaped so 
tha: the developed plan views of their 
outer peripheral surfaces constitute paral- 
30 lelograms, the angle made by the leading 
ed°es 19 and trailing edges 19a of the 
outer peripheral surfaces, considered with 
resoect to the direction of rotation of the 
members, being equal to the bias angle of 
55 the rubberised fabric with which the device 
is to be used. - 

The outer peripheral surfaces ot the sup- 
ports members 12 and 13 are material 
suppoFtina surfaces and are each covered 
20 by a sheet of polytetrafiuoroethylene. to 
provide a slippery surface, the leading and 
trailing edses of each member each being 
provided with a row of spikes (not shown) 
projeeiina radially outwardly of the mem- 
25 ber by about 10 thousandths of an inch to 
' provide a roughened surface for engaging 
the fabric and temporarily securing it in 
position on the surfaces. 
The supporting members 12 and 13 are 
30 each independently rotatable, in turn, about 
the shaft 17 for transferring a severed sheet 
of material to the former as will be 
described Means are provided for rotat- 
ing the members, this means (see Figure 
^5 if comprisina a sleeve 20 rotatably mount- 
ed at one end of the supporting members 
upon a reduced diameter portion 21 of the 
shaft 17. As is shown only in Figures 2 
to 4 a drivina arm 22 is secured to and 
AO extends radially outwardly from the sleeve 
?0 the arm comprising a radially inner 
portion 22a and a radially outer portion 
T>h pivotallv mounted on the free end ot 
The 'inner portion 22a. The outer portion 
45 -r>b is provided with a radially outward y 
extending portion 23 for engagement with 
arm-enga°ging means 24 which are secured 
one upon each of the end plates 16, at the 
adjacent ends of the supporting members. 
•50 Each arm-engaging means 24 comprises a 
metal block 24a provided with an arm- 
en°a°ina portion 25 which extends axially 
outwardly with respect to the supporting 
members 12 and 13 for engagement with 
-55 the portion 23, as shown in Figure 2. A 
tension spring 26 is provided for pivoting 
th- outer portion 226 of the arm 22 into 
a position for engagement with the portion 
25 of a block 24a, the spring being secured 
60 at its ends to the radially inner and outer 
portions 22« and 226 of the arm. A lever 
->1 pivotally mounted by one end to the 
inner portion 22a of the arm. « -provided 
with abutment means comprising a shoulder 
^ r or C r. 23 «R«:n? with an e;iens:or. 29 of 



the outer portion 226 io hold the ouia 
portion in a position for engagement with 
one of the enaaaina means upon me side 
plates 16. SpVng means comprising a 
sorino 30 secured at its ends to trie lever 70 
and the inner portion 22a of the arm, is 
provided for urging the lever into engage- 
ment with the outer portion of the arm 

meSs "are' provided for driving 75 
the arm 22 around the axis of the shaft 21, 
said means comprising a sprocket wheel Jl 
(see Figure I), coa.xially secured to the 
sleeve 20 and drivably connected to an 
electric motor 32 by means of an endless 80 
chain 33. extending around another sprocket 
wheel 34. secured to a shaft 35 which is 
in drivable engagement through a reduction 
gearbox 326 with the drive shaft 32a ot 
The motor. Rotation of the former is also 85 
effected by the motor 32 by an endless 
chain 36 which passes around sprocket 
wheels 37 and 38 which are secured 
respectively, one on a shaft rotatably 
mounted at the free end of an arm 4 for 90 
drivable engagement with an extension 2 
of the former driving shaft, and the other 
on a shaft 39 rotatably mounted in the 
machine frame and drivably connected to 
the shaft 35 by two enmeshed pinions 40 so 
secured, one to each of the shafts 3d and 
39 

As shown only in Figures 2 to 4. a rigid 
vertical framework 41 extends around the 
shaft 21 and sleeve 20, the framework 100 
being provided with a fixed arm 42 at the 
free end of which is secured an L-shaped 
axially extending abutment member 4J, tne 
member 43 forming an arm releasing means 
as will be described. 

Means are also provided for securing the 
two supporting members 12 and 1j together 
to allow for rotational movement together 
of the members. This securing means 
comprises two latches 44 which are rotat- 110 
ably mounted one on each of the members 
P and 13, on the side plates 16 adjacent 
to the sleeve 20 in positions adjacent to the 
trailing edges 19 of the segmental portions 
14 and 15. Each latch is provided with a 
slot 45 for lockina engagement with a lock- 
in° peg 46 to the other side plate, a tension 
spnna 47, attached to the latch and to the 
side plate on which the latch is mounted, 
beino provided to urge the latch into a UU 
position for enaaeement with the peg. Each 
latch comprises a surface 44a for engage- 
ment by its associated lockina peg 46 dur- 
in» movement of the supporting members 
towards one another, to cause rotational 125 
movement of the latch to allow the peg to 
enter the slot 45. Means are provided for 
operatina each latch to disconnect the 
supcortina members during their rotation, 
said means comprising an abutment mem- i->u 
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ber in the form of a release catch 48 
secured to the framework 41 in a position 
for engagement with an abutrrenl surface 
49 of each latch, to cause each latch, upon 
5 striking the release catch 43, to rotate and 
disengage itself from its associated peg 46. 

Two limit switches 50 and 51 (Figures 
2 and 4) are mounted on the framework 
41, the switch 50 being provided for stop- 

10 ping the supporting members in a pre- 
determined position and to actuate means 
for moving cutting means for the fabric 
material along a gap \6b formed between 
the members, and switch 51 operating to 

15 stop the members in another predetermined 
position aaer the placing of a length of 
sheet material upon the former, to allow 
for removal of the former. The limit 
switches are operable, respectively, by 

20 axially extending pins 52 and 53 provided 
on each adjacent side plate 16. 

Means for severing sheets of material 
carried on the former comprises, as shown 
in Figures 2 to 6, a linear knife blade 54 

25 secured to the end of the piston rod 55a 
of a pneumatic piston and cylinder as- 
sembly 55, this assembly being provided 
for moving the blade into and out of a 
gap 166. ~ The assembly 55 is securely 

30 mounted on a carriage 56 by a bracket 57. 
the carriage being movable upon rollers 5S 
along a guide bar 59 axially of the mem- 
ber>~ 12 and 13 to move the knife along a 
gap \6b to effect a cutting stroke. A roller 

35 60 is also mounted upon the piston rod in 
a position to follow the knife during a 
cutting stroke for pressing the cut ends of 
the sheet material on to the spikes provided 
at the leading and trailing edges of seg- 

40 ments 14 and 15. 

Means is provided for transversing the 
knife across the members, said means com- 
prising a flexible drive member in the form 
of a pulley belt 61 which extends around 

45 pulley wheels 62 and 63, rotatably mounted 
one adjacent each end of the guide bar, the 
belt being secured to each end of the 
carriage 56. A sprocket wheel 64 is co- 
axially secured to the pulley 63, a chain 65, 

50 extending around the sprocket wheel, being 
secured at one end to the piston rod 66 of 
a pneumatic cylinder and piston assembly 
67 mounted on the framework, and at the 
other end to a weight 68. The assembly 

55 67 and the weight 68 provide, respectively, 
means for driving the carriage in one 
direction to effect a cutting stroke of the 
knife, and means for driving the carriage 
in the opposite direction to effec- a return 

60 stroke of the knife. 

A limit switch 69 is mounted on an arm 
70 at one end of the guide bar. the switch 
being operable, after the knife blade has 
been" inserted within a gap 16/). by a pro- 

65 jection 71 (Figures 2 to 4 and 6) provided 



at the end of the piston rod 55r/, to actuate 
the assembly 67 to effect a cutting action 
of the knife. The assemblies 55 and 67 are 
actuated, respectively, lo withdraw the 
knife 54 from a gap \6b and to allow the 70 
weight 68 to move the carriage and the 
knife on a return stroke by another limit 
switch 72 located adjacent the end of the 
euide bar opposite to that at which the 
switch 69 is positioned. The switch 72 is 75 
operable by means of a projection 73 pro- 
vided on the knife 54. 

A rubber roller 74 is rotatably mounted 
tranversely of the members 12 and 13, in 
a position above the knife 54, to consolid- 80 
ate the cut ends of severed sheets of 
material carried upon the members to the 
spikes provided at the leading and trailing 
edaes of the segments. 

Another roller 75 (see Figure 1) is rotat- 85 
ably mounted on the framework 18 in a 
position between the stock-roll 6 and the 
transfer device 11, means (not shown) being 
provided for tilting the roller in the ap- 
propriate direction to maintain the supply 90 
of a continuous length 8 of material along 
a predetermined course as it is fed on to 
the transfer device, and so ensure that 
severed lengths of material cut from the 
continuous length 8 are cut at the correct 95 
bias angle. 

The operation of the apparatus will now 
be described. 

Initially, the members 12 and 13 are in 
a stationary position with the members 100 
locked together by means of the latch 44 
positioned on member 12, as shown in 
Figure 2, the limit switch 51 having been 
acTuated by the pin 53 of segment 13 to 
de-energise the motor 32. The former 1, 105 
to which an inner lining and chafer strips 
have already been applied, is raised on its 
brackets 4 from a position removed from 
the device 11 to a position in which the 
supporting members of the device can be 110 
rotated into contact with its outer surface. 

At this stage (see Figure 2) the support- 
ing members are both clear of the former 
and a severed bias-cut length 76 of the 
continuous length 8 of material lies^ in 115 
position upon the outer peripheral surface 
of the segment 14 of the supporting mem- 
ber 12. with the cut ends of the severed 
leneth secured on the spikes provided along 
the" leading and trailing edges of the sup- 120 
ooriing member. The continuous length 8 
of material is secured at its cut end to the 
spikes on the leading edge of the support- 
ing member 13. the "lenaTh 8 extending, as 
shown in Figure L around the roller 75 to 125 
the stock-roll 6. 

The motor 32 is enereised to rotate the 
former and the members" 12 and 13 by the 
endless chains 36 and 33 as previously 
described, the end portion 23 of the arm 130 
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22 being in engagement with the- arm- 
engaging portion 25 of the member 13 for 
driving the members. When the segments 
reach the position shown in Figure 3, the 
5 lever 27 comes into engagement with the 
abutment member 43 which, as is shown 
in Figure 3. pivots the lever 27 to release 
the extension 29 of the arm 22 from the 
shoulder 28 of the lever. Upon continued 

10 rotation of the arm 22, the segments are 
stationary and the radially outer portion 
22b of the arm 22 is pivoted upon the 
inner portion 22a by virtue of the engage- 
ment of the portion 23 of the arm with the 

15 arm-engaging portion 25, resulting in the 
disengagement of the portions. 23 and 25. 
The springs 26 and 30 then return the outer 
portion 22b of the arm and the lever 27 
to their initial relative positions with the 

20 shoulder 2S in engagement with the exten- 
sion 29. As tne arm 22 continues to rotate, 
the portion 23 of the arm 22 engages the 
arm-engaging portion 25 of the member 12 
(Figure** 4) and recommences to rotate the 

25 members. 

When the members 12 and 13 reach the 
positions of rotation shown in Figure 4, 
the latch 44 locking the members is released 
from its associated peg 46 by the release 

30 catch 48 which is mounted upon the frame- 
work as has been described. Further 
rotation of the arm 22 by the motor 32, 
therefore, wjll rotate only the supporting 
member 12. the members 13 remaining in 

35 the position shown in Figure 4. As rota- 
lion of the member 12 continues, the severed 
length 76 of material is brought into contact 
with and is transferred to the former as 
shown in Figure 1 the tyre building surface 

40 of the former and the material supporting 
surface of the member 12 forming a nip 
therebetween during transference of the 
severed length. The former is rotated so 
that its peripheral speed is slightly greater 

45 than that of the fabric carried on the 
supporting member 12. This is to ensure 
that the fabric is given a small degree of 
stretch as it is applied to the former, 
eliminating anv tendency fcr wrinkles or 

50 creases to be 'formed in the transferred 
sheet. During the latter stages of the 
transfer of the severed length 76, the peg 
46 of the member 12 comes into engage- 
ment with the surface 44a of the latch 44 

55 attached to the member 13, the latch there- 
by being depressed to allow the peg to 
enter the slot 45 and secure the members 
together. The segments then rotate to- 
gether, wrapping the continuous length 8 

60 of material completely over the outer 
peripheral surface of the segment 15 of the 
member i3. until, when the gap 16/? formed 
between the segments 14 and 15 is adjacent 
th- knife 54. the pin 52 of the member 13 
~pe>*aUt the limit switch 50 to de-energise 



the motor 32 bringing the former and the 
transfer device to stationary position. 

The pneumatic oiston and cylinder 
assembly 55 (see Figure 6) is then operated 
to position the knife within the cap \6b 70- 
axially at one end of the members 12 and 
13. When the knife is so positioned, the 
switch 69 is to rotate the former and the 
transfer device, and to simultaneously oper- 
ate the pneumatic piston and cylinder 75 
assembly 67- to move the knife along the 
gap \6b on a cutting stroke (Figures 5 and 
6). During the cutting stroke, the roller 60 
progressively presses on the cut edges of 
the fabric to secure them to the opposed 80 
i-ading and trailing edges of the members 
12 and 13. At the~end~of the cutting stroke 
a second severed bins-cut length of materia"! 
is positioned upon s*.:e member 13. and the 
limit switch 72. operated by the projection 85 
73, actuates the assemblies 55 and 67 to 
withdraw the knife from the gap \6h and 
to allow the weight 68 to return the knife 
to its initial position alone the guide bar 
59. ~ .90 

In the cutting o?erution just descnoed 
the material along and closely adjacent to 
the line of severance does not contact 
either of the supporting members until 
after the knife has passed. This enables 95 
the edges or the severed length and of the 
remainder of the continuous length to be 
pulled by the knife into alignment, respec- 
tively, with opposing leading and trailing 
edges of the supporting members to ensure 100 
that the bias angle of the fabric is correct. 

As the members 12 and i3 continue to 
rotate, the roller 74 rolis across the mem- 
bers to consolidate the cut ends of the 
second severed length and of the continu- 105 
ous length 8 of material to the spikes on 
the opposed leading and trailing edges of 
the members. 

When the length 76 of material is 
completely transferred to the former and 110 
the members 12 and 13 are out of contact 
with the former, the pin 53 of the member 
12 operates the switch 51 to de-energise 
the motor 32, bringing the transfer device 
and the former to the^ stationary positions 115 
shown in Figure 2. but with the relative 
positions of members 12 and 13 reversed. 

The former is then removed vr.6 a 
second former is located in a position for 
transfer to it of the second severed length 120 
of material from the member 13. 

The operation of the device ! I to 
position the second severed length on the 
second former is identical with that describ- 
ed above, except that the roles cf the 125 
members 12 and 13 are reversed. 

The above apparatus may be used to 
considerable advantage in a processing line 
for producing pneumatic tyres. This line, 
as is shown in Figure 7, comprises ei°h* 130 
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succeeding sia lions at each o. which one 
of ; he operations for building a tyre carcass 
is peii'jrmed, eight carcasses being built 
simultaneously upon rotatable formers 78 
5 disposed one in each station. 

Apparatus for. moving the formers 
between the stations comprises a series of 
saddles 79 linked together by a continuous 
shaft 80 and supported on a common slide 

10 81, and means (no- shown) for reciprocably 
moving the shaft to move each saddle from 
one station to the next adjacent station and 
for returning the saddle to its original 
position. Means 82. similar to the arms 4 

15 shown in Figure 1. are used for lifting each 
former from its saddle, and for replacing 
the former on a saddle at the end of the 
operation performed at each station. 
To build a tyre carcass upon this pro- 

20 cessing line, a former 78 is initially located 
in the first of the positions 83 in which an 
inner liner 84 is wrapped around the 
former. The former is then moved on its 
saddle to the succeeding station 85 in which 

25 chafer strips 86 are applied upon the inner 
iiner. in the next two stations 87 and 88, 
carcass plies 89 of bias-cut material are 
added to the carcass by means of two 
transfer devices 11 as described above. In 

30 the remaining four stations 90, 91, 92 and 
93. respectively, inextensibie bead wires 94 
are applied to the carcass, the ends of the 
plies are turned over the bead wires, side- 
wall rubbers 95 are applied, and a tread 96 

35 is applied to the carcass. The former and 
carcass are then removed in the direction 
of line 97, and the completed cylindrical 
carcass 98 is removed from the former and 
placed upon a conveyor 99 to be taken to 

40 a vulcanizing mould. The former is then 
returned, by means not shown, along line 
100 to station 83. 

In a second embodiment o? the invention, 
shown in perspective view in Figures 8 to 

45 *G, a oly transfer device 10 1 for transferring 
to a former 103. severed lengths of bias-cut 
material from a continuous length 112 of 
material supplied from a stock-roll 102 
having its axis parallel to the axis of the 

50 former, comprises two flat, rigid 
parallelogram-shaped boards 104 and 105. 

The boards are mounted upon a con- 
veyor (not shown) for movement of the 
boards from a position beneath the stock- 

55 roll to a position beneath the former to 
transfer thereto sheets of bias-cut material. 
The principle of this apparatus is identical 
with that of the apparatus of the first 
embodiment, and operating parts (all not 

60 shown) for moving the boards are similar 
in construction and operation to the Darts 
;}>ed in the first embodiment. That is to 
say ? each board is provided with drive 
engaging means similar to ihe engaging 

65 :v.r.:.'v.. 11 ~i he h-:r. '.mbodimeiii, for 



enaaging driving means, stationary means 
beimT provided w (similar to the abutment 
member 43 of the first embodiment) for 
releasing the driving means from the drive 
encasing means. Also, securing means are 70 
provided upon the boards, similar to the 
securine means of the first embodiment, 
for attaching the boards together. Each 
board is also provided with recessed lead- 
ing and trailing edges, respectively, 106 and 73 
107, to provide a gap 108 between the 
members when they are secured together. 
The ends of the boards are also provided 
with spikes for securing severed lengths of 
material thereto. 80 

C'Jttina means 109 similar in construction 
to that described in the first embodiment, 
and incorporating a knife 110, extends 
transversely across the conveyor and the 
boards, and a roller (not shown) is provided 85 
for consolidating the ends of severed 
lengths of material to the spikes on the 
boards. . . . 

In operation, the boards are initially 
moved forward together in the direction of 90 
the arrow to unwrap the length 1 12 of 
material from the roll 102 on to the leading 
board 104. Movement of the boards is 
stopped when the gap 108 between the 
boards is adjacent the knife (as shown in 95 
Fieure 8), while the knife is lowered into 
the aap 108, the boards then being fed 
forward together during the cutting stroke. 
After the cutting operation, a severed length 
113 of material is disposed upon the board 100 
104. The boards are then fed forward 
tosether for a short distance, the boards 
are disconnected by releasing the securing 
means, and the board 104 is moved 
tansentially past the former 103 to transfer 105 
the~length 113 to the former, as shown in 
Fi2iire 9. 

As shown in Figure 10, the board 104 
(in dotted outline) after the transference of 
the length 113 to the former, is returned 110 
along the line 114 to a position behind 
and ^"in engagement with the board 105. 
The boards ^are again halted while the 
former 103 is replaced by a succeeding 
former, further movement of the boards 115 
then takine place to deposit the end of the 
continuous' length 112 of material on the 
board 105. A length of material carried 
on the board 105 is then severed from the 
continuous length in the manner described 120 
above with reference to board 104, the 
severed length being transferred to the 
succeeding former in similar manner to the 
transfer of the lenath 1 13 on to the former 
103. ~ 125 

In a modification i.o the processing line 
described above with reference :o Figure 
7, aoparatus described in the second 
embodiment for transferring severed lengths 
C : r-.ai.-ri?.! mnv he used in place or the *M 
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transfer devices II. 

WHAT WE CLAIM IS :— 

1. A method of building a pneumatic 
tyre from rubber or rubberised fabric sheet 

5 material comprising laying one end -portion 
of a continuous sheet of the material on a 
pair of supporting members positioned end 
to end so that one edge of ihe first of ihe 
said members is parallel with and closely 
10 adjacent to an edge of the second of said 
members, severing ihe material between 
said ectees to leave a severed sheet of said 
material on ihe first member and to leave 
an end portion of the remainder of said 
15 continuous sheet supported on said second 
member, pressing said severed sneet into 
contact with the surface of a rotatable 
former or the surface of a partly-built tyre 
carried on the former, and wrapping the 
20 severed sheet around the former and trans- 
ferrins the sheet thereto by rotating the 
former and simultaneously moving a sur- 
face or the first supporting member in a 
direction substantially tangential to the 
25 former surface. . 

2. A method according to oaim l 
wherein the first and second supporting 
members are respectively, first and second 
segmental portions of a cylinder, said por- 

30 lions beins rotatable about a common axis 
which is parallel to the axis of rotation of 
the former, said method comprising laying 
the end portion of the continuous sheet of 
the material on the outer peripheral surface 

35 of the seemental portions by locating the 
leading edge of said end portion on said 
surface, rotatins said segmental portions 
about their common axis, and wrapping 
the severed sheet of said material around 
-40 the former and the first segmental portion 
in opposite directions while the sheet and 
the former or a partly built tyre on the 
former are pressed into contact with one 
another. . , 

45 3 A method according to either ot the 
precedins claims comprising temporarily 
securing "the cu: end portions of the material 
to the edees of the supporting members. 
4. Apparatus for building a pneumatic 

50 tyre from rubber or rubberised fabric sheet 
material comprising a rotatable former 
havins a tyre building surface, means for 
supplying a continuous length of said sheet 
material," a -pair of supporting members 

^5 each havins a material supporting surface 
for a sheefof material and which are each 
indeDendently movable, in turn, tangentially 
with rescect to the former to transfer to 
the former a sheet of material from the 

60 means for supplying said material, the 
tyre buildins surface and the supporting 
surface of a~ supoorting member forming a 
nip therebetween during said tangential 
movement of the member, and means for 

65 severing :s sheet of material earned on a 



supporting member from said continuous 

length. , . 

5* Apparatus according to cairn i 
wherein the pair of supporting members 
are a pair of segmental- portions of a /u 
cylinder which are rotatably mounted upon 
a shan't about a common axis wmch is 
oarallel to the axis of rotation of the 
former, the shaft being supported in a 
framework. . <. 

6 Apparatus according to claim D 
wherein the material supporting surface of 
each of said segmental portions, when 
developed, is in the form of a parallelogram 
and has the size and shape of a severed SU 
sheet of bias-cut material with which the 
apparatus is to be used. t 

7 Apparatus according to eitner ot 
claims 5 and 6 provided with a radially 
extending drivina arm rotatably mounted S3 
upon the shaft, Vo arm engaging means 
mounted one upon each of the segmental 
portions for drivable engagement by the 
arm to rotate the segmental portions, and 

an arm releasing means for disengaging the W 
arm from the arm engaging means, driving 
means beine provided for rotating the arm. 

8 Apparatus according to claim / 
wherein the driving arm comprises a 
radially inner portion and a radially outer 95. 
portion pivotally mounted to the inner 
ponion for pivotal movement into and out 

of a position for engagement with the 
eneaeing means, and a lever pivotally 
mounted on the radially inner portion, iw 
said lever beine provided with abutment 
means for engagement with the radially 
outer portion, spring means being provided 
for uraina the lever into engagement with 
said outeT portion to hold said outer por- iu:> 
tion in the position for engagement with 
the ensaeing means. . 

9 Apparatus according to claim 5 
wherein the arm releasing means comprises 

an abutment member secured to the frame- nu 
work for engagement with the lever to 
rotate the lever and disengage it from said 
radially outer portion to allow disengage- 
ment of the radially outer portion from the ^ 
eneaaine means. t . 

To7 Apparatus according to ciaim 4 
wherein the supporting members are a pair 
of flat plates, said plates being mounted 
upon a conveyor which is disposed between 
the former and the means for supplying UU 
said material. 

11. Apparatus according to claim iu 
wherein the material supporting surface of 
each of the fiat piates is in the form of a 
parallelogram and has the size and shape 125 
o. r 2 severed sheet of bias-cut material with 
which the apparatus is to be used. 

P Apparatus according to any ot 
claims 4 lo 1 1 wherein securing means are 
.-r.^ded ^n each y the suoportin? mem- 130 
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bers for securing the members together to 
allow Tor movement of the members to- 
gether towards the former, means being 
provided for operating the securing means 
5 to disconnect the members. 

13. Apparatus according to claim 12 
wherein each securing means comprises a 
latch pivotally mounted upon one of the 
supporting members, a peg secured to the 

10 other supporting member, and spring means 
for urging the latch to rotate into locking 
engagement with the peg, and the means 
for operating the securing means to dis- 
connect the members comprises an abut- 

15 ment member secured to the framework 
for engagement by the latch to rotate the 
latch out of engagement with the peg. 

14. Apparatus according to any of 
claims 4 to 13 wherein each supporting 

20 member is provided at its leading and at 
its trailing edge with a roughened support- 
ing surface for securing the cut ends of a 
severed sheet of material to the member. 

15. Apparatus according to claim 14 
25 wherein a roller is rotatabiy mounted 

transversely of. and in a position adjacent 
to the path of the supporting members for 
engagement with sheet material to con- 
solidate the cut ends of a severed sheet of 
30 material to the roughened surface of a 
supporting member as the member passes 
the roller. 

16. Apparatus according to any of 
claims 4 to 15 wherein stop means are 

35 provided on each supporting member to 
provide a gap between the edge of one 
member and an adjacent edge of the other 
member upon movement of one member 
towards the other, and the means for 

40 severing a sheet of material carried on a 
supporting member from said continuous 
length comprises a knife blade, means being 
provided for inserting the knife blade within 
said gap at one side o£ the supporting 

45 member, and means being provided for 
traversing the knife across the members 
while maintaining the knife within the gap. 

17. Apparatus according to claim 16 
wherein the knife is mounted upon a 

50 carriage mounted upon a guide bar for 
movement of the knife across the members, 
the knife being movable relative to the 
carriage into and out of the gap between 
the members, and the means for traversing 

55 the knife across the members comprises a 
flexible drive member, one driving means 
being drivably connected to ;he flexible 
drive member to drive the carriage in one 



direction to effect a cutting stroke of the 
knife, a second driving means being pro- 60 
vided for driving the carriage in the 
opposite direction to effect a return stroke 
of the knife. 

18. A processing line for building 
pneumatic tyre carcasses comprising ap- 65 
paratus for moving a former from one 
station to another of a plurality of succeed- 
ing stations, and apparatus according to 
any of claims 4 to 17 provided in at least 
one of said stations for applying a ply or 70 
plies of rubber or rubberised fabric sheet 
material to the former or to a partly-built 
carcass supported on the former. 

19. A pneumatic tyre manufactured by 
the method accordine to any of claims 1 75 
to 3. 

20. A pneumatic tyre manufactured 
upon apparatus according to any of claims 
4 to 17. 

21. A pneumatic tyre manufactured up- 80 
on a processing line according to claim 18. 

22. A method of building a pneumatic 
tyre from rubber or rubberised fabric sheet 
material substantially as described herein 
and shown in Figures 1 to 6 of the accom- 85 
panying drawings. 

23. A method of building a pneumatic 
tyre from rubber or rubberised fabric sheet 
material substantially as described herein 
and shown in Figures 1 to 7 of the accom- 90 
panying drav/ings. 

24. A method of building a pneumatic 
tyre from rubber or rubberised fabric sheet 
material substantially as described herein 
and shown in Figures 8, 9 and 10 of the 95 
accompanying drawings. 

25. Apparatus for building a pneumatic 
tyre from rubber or rubberised fabric sheet 
material constructed and arranged substan- 
tially as described herein and shown in 100 
Figures 1 to 6 of the accompanying draw- 
ings. 

26. Apparatus for building a pneu- 
matic tyre from rubber or rubberised fabric 
sheet material constructed and arranged 105 
substantially as described herein and shown 

in Figures 8. 9 and 10 of the accompanying 
drawings. 

27. "A processing line for building 
.pneumatic tyre carcasses constructed and 110 
arranged substantially as described herein 
and shown in Figure 7 of the accompanying 
drawings. 

C H. BOWYER. 
Agent for the Applicants. 
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